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Fig. 1 Photo of rigid model Fig. 2 Measuring point layout of rigid modal
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Fig. 3 Mean wind speed and power spectrum of wind field in Terrain A
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Tab.1 The measuring points with maximal positive Tab. 2 The measuring points with maximal negative
average pressure and corresponding data average pressure and corresponding data
Wi KIE AN A7 iEIA P AN JANiS A7 AR
H5  RE (KN/m’) R M ErRE B4 (kN/m") ¥
A6 0.577 0. 990 1.015 15 Al3 —1.551 —2.661 —2.727 0
B6 0. 658 1. 130 0. 980 0 B13 —1.795 —3.079 —2.672 0
C6 0.698 1.199 0.943 0 C1 —1.575 —2.703 —2.127 90
D8 0. 737 1. 264 0.929 0 D1 —1.862 —3.195 —2.348 0
E6 0. 755 1. 295 0.902 0 El —1.834 —3. 147 —2.192 90
F6 0. 824 1.413 0.942 0 F1 —1. 846 —3.168 —2.112 0
G5 0. 837 1. 436 0.922 15 G13 —1.752 —3. 007 —1.931 0
H6 0. 885 1.519 0. 945 15 H1 —1.955 —4. 949 —2.086 90
15 0. 941 1.614 0.976 15 113 —2.014 —4. 401 —2.090 0
J1 0. 852 1.463 0. 857 45 J2 —1.665 —2.857 —1.674 90
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Fig. 8 Top displacement of chimney under static force Fig.9 Top displacement of chimney under dynamic force
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Experimental Investigation for Wind Pressure and Wind
Load Factor of Tall and Special-Shaped Chimney

LI Qing-xiang', SUN Bing-nan', LOU Wen-juan', TONG Jian-guo’, FAN Wei-ding®,
YANG Shi-cao’, CHEN Dong-hong®
(1. College of Architecture and Civil Engineering, Zhejiang University, Hangzhou, 310027, China; 2. ZheJiang Electric
Power Design Institute, Hangzhou, 310007, China; 3. GuangDong Institute of Building Research, Guangzhou. 510500,
China)

Abstract: An experimental study of wind pressure distribution on rigid models of a tall special-shaped
chimney was carried out in the boundary layer wind tunnel. The wind pressure coefficients of mean,
maximum and minimum values as well as body shape coefficients were obtained. The test results
indicate that the pressures at the local positions with remarkable change of shape are much larger than
at other areas, which match with the theory analysis. At the meantime, the high-frequency-force-
balance tests of the model were carried out. In this paper, the methods of the wind tunnel tests and
data processing are presented in detail, and the dynamic wind response and dynamic wind load factor
of the chimney are calculated based on the experiment results. The wind load factor calculated
according to experimental results is lager than that estimated on code formulas. These results can be
useful not only for the design of the structure, but also for further investigation of the wind load and
wind-induced vibration characteristics of such special-shaped chimney.

Key words: special-shaped chimney; rigid model; wind tunnel test; high-frequency-force-balance;

wind load factor



